Background: Person-centred palliative care poses high demands on professionals and patients regarding appropriate and effective communication and informed decision-making. This is even more so for patients with limited health literacy, as they lack the necessary skills to find, understand and apply information about their health and healthcare. Recognizing patients with limited health literacy and adapting the communication, information provision and decision-making process to their skills and needs is essential to achieve desired person-centred palliative care. The aim of this study is to summarize available strategies and tools for healthcare providers towards successful communication, information provision and/or shared decision-making in supporting patients with limited health literacy in hospital-based palliative care in Western countries. Methods: A scoping review was conducted. First, databases PubMed, Embase, CINAHL, and PsycINFO were searched. Next, grey literature was examined using several online databases and by contacting national experts. In addition, all references of included studies were checked. Results: Five studies were included that showed that there are face-to-face, written as well as online strategies available for healthcare providers to support communication, information provision and, to a lesser extent, (shared) decision-making in palliative care for patients with limited health literacy. Strategies that were mentioned several times were: teach-back method, jargon-free communication and developing and testing materials with patients with limited health literacy, among others. Two supporting tools were found: patient decision aids and question prompt lists.
Background
Almost 48% of the European population has limited health literacy (LHL), with a prevalence ranging from 36% in the Netherlands to 62% in Bulgaria [1, 2] . People with LHL lack the necessary skills to find, understand and apply information about health and healthcare [3, 4] . Although LHL is situation-bound and can affect all people, it is more common in the group of low(er) educated persons, males, elderly (65 years or older) and people who judge their health as poor(er) [1] . LHL hampers communication with health professionals and shared decision-making because it affects the ability to ask questions, to understand information, and to reflect and plan ahead [4] . The patients' skills become even more essential when being confronted with a life-limiting disease that requires preference-sensitive treatment decisions. The great majority (69-82%) of all deaths will be preceded by such a palliative care phase [5] . Hospital-based palliative care interventions are often complex and considered appropriate when they are consistent with patients' wishes [6, 7] . Achieving such person-centred care relies on effective and high-quality communication between health care professionals and patients about treatment goals and options, as well as on clear information provision about the organization of healthcare and support options for the patient in and outside the hospital [7] [8] [9] .
Good communication in palliative care poses high demands on health care professionals' skills and this is especially true when caring for patients with LHL. In general and especially in palliative care, patients experience difficulties in communicating with health care professionals and consequently in making informed care decisions [10] [11] [12] [13] . A recent systematic review revealed that health care professionals and patients with COPD want to communicate about palliative care (i.e. advanced care planning), but rarely do so in practice [14] . These difficulties could be the result of e.g. communication skills of the health care professional, insufficient time or LHL skills of the patient.
LHL is a known barrier to patient participation in decision-making [15, 16] . LHL patients ask fewer questions and take less control, but nevertheless do wish to take part in decision-making as much as other patients (e.g. [17] ). The resulting unmet information needs constitute barriers to shared decision-making, whereas interventions to increase information exchange, openness and respect for a patient's choice can act as facilitators [18] . Recognizing patients with LHL and adapting the organization of care, information provision, communication and decision-making to the wishes and needs of the patient are prerequisites to achieve desired person-centred palliative care and shared decision-making.
Many health care professionals, however, insufficiently check whether or not patients understand the information they provide, do not explore what the patient already knows and what information is still needed, and rarely discuss preferences for palliative or end-of-life care [14, 19] . In addition, many patients are unaware of their prognosis or the palliative nature of treatments [20] [21] [22] [23] . Supporting tools (e.g. patient decision aids and question prompt sheets) and communication strategies (e.g. using short sentences, familiar words and allowing patients to record the conversation) are needed to improve this situation [19, 24] .
Previous studies have revealed a relationship between health literacy and informed decision-making in several patient groups [16, [25] [26] [27] [28] [29] [30] . The setting of palliative hospital-based care so far remains understudied [31, 32] . Because of the difficulties patients with LHL experience in communicating, understanding information and decision-making combined with the high demands posed on professionals regarding appropriate and effective communication and decision-making in palliative care, more insight is needed in available strategies and tools to support healthcare providers in their communication with patients with LHL in hospital-based palliative care.
The aim of this study is to summarize available strategies and tools for healthcare providers towards successful communication, information provision and/or shared decision-making in supporting patients with LHL in hospital-based palliative care in Western countries.
Methods

Aim
The aim of this study is to summarize available strategies and tools for healthcare providers (HCPs) towards successful communication, information provision and/ or shared decision-making in supporting patients with LHL in hospital-based palliative care in Western countries.
Design: scoping review
A scoping review was conducted. A scoping review is a literature review that is used when: 1) a narrow review question cannot be defined; 2) studies have employed a range of data collection and analysis techniques; 3) no prior synthesis has been undertaken on the topic; and 4) the reviewers are not going to assess the quality of the studies reviewed. With a scoping review the breadth of knowledge that is available about a particular topic is examined, therefore no quality constraints are applied [33] .
Search strategy
Databases PubMed, Embase, CINAHL, and PsycINFO were searched on August 14th 2017, by one author (MK). Keywords for the search were determined by two authors (JN and MK) after an initial broad search of the literature and based on the search strategy in a previous report about limited health literacy [34] . The search strategy in PubMed was adapted to the other databases. See Additional file 1 for the final search strategies.
Next, grey literature (e.g. thesis, reports, chapters, policy documents) were searched for in several online databases in November and December 2017 by one author (JN): Google Scholar, OpenGrey and CareSearch, using free text terms (e.g. palliative care, limited health literacy, communication, information-provision, shared decision-making, health care organization, professionals). See Additional file 2. We also contacted national experts in this field for possible additional literature. Finally, the references of included publications were checked for possible additional publications by one author (JN).
Selection process
All database publications were entered in EndNote software and duplicates were removed. The database publications were independently reviewed by two authors (JN and MK). Firstly the publications were screened based on title and abstract. Secondly the remaining publications were reviewed full text. Disagreements were resolved by discussion between the authors. Grey literature, including literature received from national experts, was screened by one author (JN) based on title and abstract. The remaining full text articles were independently screened by two authors (JN and LvV). Disagreements were resolved by discussion between the authors.
Although we focus on hospital-based palliative care (i.e. both in-and outpatient hospital-based palliative care), we also included relevant studies from primary palliative care, as these studies may provide strategies and tools that are also useful in hospital-based care. In addition, to not narrow down our search we did not include the keywords 'tools' and 'strategies' beforehand. Post-hoc this was added to the inclusion criteria. The development of such 'post hoc' criteria is central to the scoping review process as it is unlikely that researchers will be able to identify parameters for exclusion at the beginning [33] .
Inclusion and exclusion criteria
The following inclusion criteria were defined: 
Data extraction
A spreadsheet was created to chart the information that contributed to answering the research question: 'Which communication strategies and tools are available for HCPs in supporting patients with LHL in hospital-based palliative care in Western countries?' Data extraction of the included literature was done by one authors (JN) and checked by a second author (LvV). Disagreements were resolved by discussion between the authors.
Results
Flowchart
As shown in Fig. 1 , a total of 218 non-duplicate publications were identified from the databases. After selection, one publication remained for inclusion in this review. In addition, grey literature revealed 626 publications, of which four publications were included.
National experts reported a total of 118 studies, no study was included.
Finally, we screened all references of the included publications, no publications were included.
Study characteristics
In Table 1 an overview of the characteristics of the five included studies is given. Most studies were from the USA, had a qualitative nature and were aimed at healthcare providers in general, i.e. the type of provider was not specified. All studies took place in (secondary or primary) palliative care and were aimed at patients with limited (health) literacy.
Strategies and tools
Most studies mentioned strategies for healthcare provider to support LHL patients in palliative care (see Tables 2 and 3) . Table 2 provides an overview of the available face-to-face strategies and Table 3 describes the written and online strategies for healthcare providers in supporting LHL patients in hospital-based palliative care. The face-to-face strategies that were reported in several studies are: a) Teach-back method, a communication confirmation method used by HCPs to confirm whether a patient understands what is being explained, by asking the patient to tell what has been discussed. If a patient understands, they are able to "teach-back" the information accurately; b) Jargon free communication, i.e. the use of lay terminology; c) Slow down rate of speech, use short sentences and familiar words, limit provided information to a maximum of three main points when possible; d) Use patient navigators, i.e. trained culturally competent personnel who help patients and families address barriers to healthcare (see Table 2 ).
Chou and colleagues [19] also mentioned the use of tools in their book chapter. They mention 'question prompt lists' (QPS), i.e. structured lists of questions for the patient to ask their HCPs, as facilitators to patientprovider communication and to empower patients to discuss prognosis and end-of-life issues. In addition, 'patient decision aids'(PDA), which contain structured and personalized information about treatment options, have the potential to facilitate communication and reducing decision burden according to these authors [19] . Table 2 Face-to-face strategies for healthcare providers (alphabetic order reference)
Strategy References
Teach-back method [19, 44] Jargon free communication [19, 44] Slow down rate of speech, use short sentences and familiar words, limit provided information to a maximum of three main points when possible [19, 44] Use patient navigators [19, 45] Plan sufficient time for a consultation [19] Allow patients to record the consultation [19] Focus only on information most critical to patients' decision-making, i.e. seek to understand the priorities and values of patients and their families and explain how they might best achieve their goals given the options available [19] Pay attention to communication about prognostic and treatment options, especially the numeric format of the information. Supplementing face-to-face communication about numeric data with graphs or other visual displays facilitates comprehension, especially the use of pictographs. [19] Incorporate health literacy in medical training [19] Group-based education programs on caregiving and coping with loss [19] Encourage patients to have a preferred support person present for important discussions [19] Employ specialized counsellors to improve communication with patients [19] Information should focus on actionable information relevant to patients concerns [19] Adopt universal precautions that reduce the cognitive burden placed on all patients and ensure the comprehension of key information, instead of viewing limited health literacy as the exception to the rule [19] Ability for patients to communicate 24/7 with a health professional, to ask questions and have their fears allayed [45] Establish respectful rapport with patients [45] Help with predicting future care needs of patients [45] Have regular meetings with people providing care to patients to discuss progress (both formal and informal care givers) [45] Being open and honest and advising patients of the reality of the situation [45] Early assessment of post-discharge needs [44] Tailor information to patients [44] Provide information about medication [44] The written and online strategies described in several studies are: a) Provide clear, brief, jargon-free information (lay terminology) in a conversation style (active voice), supported by graphs, illustrations or visuals; b) Use large font size and ample white space; c) Develop and test materials with the help of members of the target population (i.e. patients with LHL); d) Use short sentences and paragraphs (see Table 3 ).
In Additional file 3 some examples of the reported strategies described in the Tables 2 and 3 
Discussion
This scoping review showed that there are several face-to-face, written as well as online strategies available for healthcare providers to support communication, information provision and, to a lesser extent, decisionmaking in palliative care for patients with LHL. The face-to-face strategies that were reported in several studies were: teach-back method; jargon free communication; slow down rate of speech, use short sentences and familiar words, limit provided information to a maximum of three main points when possible, and the use of patient navigators. The written and online strategies described in several studies were: provide clear, brief, jargon-free information (lay terminology) in a conversation style (active voice), supported by graphs, illustrations or visuals; use large font size and ample white space; develop and test materials with the help of members of the target population and use short sentences and paragraphs. Two supporting tools were found: question prompt lists (QPS) and patient decision aids (PDA). However, a specific QPS or PDA being developed for and used in hospital-based palliative care to support patients with LHL was not mentioned [19] . In addition, these authors also point to a review that concludes that most PDAs are not designed and tested with patients with LHL and do not conform to literacy criteria [16] .
Although we searched for strategies and tools for HCPs to support patients with LHL in hospital-based palliative care, the found strategies and tools appear not specific for the setting of palliative care. They seem helpful for HCPs to support the communication, information provision and decision making with patients with LHL in general. This does not mean that those strategies and tools are not useful in palliative care, but that more research is needed into the development and evaluation in this setting. As mentioned before, the high demands posed on professionals regarding appropriate and effective communication and decision-making in palliative care, combined with the difficulties patients with LHL experience in communicating, understanding information and decision-making suggests a challenge for research and practice.
In addition, from this scoping review we cannot determine if a particular strategy or tool is (more) effective for HCPs in supporting LHL patients in palliative care. It is not the aim of a scoping review to assess the quality of the included studies, but the breadth of knowledge that is available about this topic.
Adapting (effective) strategies and tools for HCPs in palliative care to the population of patients with LHL, or adapting (effective) interventions for patients with LHL to the setting of hospital-based palliative care, might be another approach to improve the communication [19, 44, 46] Use large font size and ample white space [19, 44, 46] Develop and test materials with the help of members of the target population (i.e. patients with limited health literacy) [19, 44, 47] Use short sentences and paragraphs [19, 44] Use audio and video recordings as presentation materials, especially with complex issues as prognosis and treatment preferences [19] Materials should be linguistically and culturally sensitive [19] Tailor communication to patients' health literacy level (e.g. terminology) [47] Healthcare providers should visit relevant patient forums to gain insight into patients' needs [47] Inform palliative care patients about condition-related forums that may support their information and relational need [47] Engage in email communication with palliative care patients who express a wish for this, while bearing in mind the potential pitfalls associated with this medium [47] Use a 'communication book' to record what is happening (filled in by all healthcare providerss, patient and their significant others) [45] With respect to e-health literacy: use a checklist for consideration in the web environment [44] making use of already available resources. For example, there are several communication tools developed in Belgium for HCPs in palliative care to support patients [36] and also several internationally initiatives take place for advanced care planning in palliative care (e.g. [14, 37] ). However, these strategies and tools are not tested with or adapted to patients with LHL. In addition, there are several interventions who focus on patients with LHL [38, 39] or tools for professionals to support patients with LHL [40, 41] . Though, these interventions are not tested or designed for HCPs in hospital-based palliative care. Moreover, although a number of reading-and comprehension-assessment tools are available, there is debate whether or not these tools should be used clinically [42] . A study by Volandes et al. [43] found that video decision aids improved end-of-life decision making by decreasing uncertainty regarding subjects' preferences in patients with dementia, especially for those with limited literacy. This also seems a promising tool for HCPs who support patients with LHL in hospital-based palliative care. However, it can still be difficult for HCPs to identify patients who have LHL and also recognize when these patients do not comprehend the information, as patients can hide their LHL from HCPs due to shame or feign understanding during conversations [19, 44] .
Strengths and limitations
In this scoping review we attempted to draw a picture of available strategies and tools for HCPs to support the communication with LHL patients in palliative care, without selecting studies on quality. A strong point is the broad scope of literature included, from several sources, and the careful review process with two reviewers. Another strength is the fact that, as far as we know, we are the first to conduct a scoping review on this topic. Some limitations should also be mentioned. Unfortunately, only five studies were available that fulfilled our criteria. We do not think that our search strategy was too narrow, but that only few studies are available on this topic. In addition, most studies had a qualitative nature. This stresses the need for future practical developments and research in this area. Furthermore, although we used an international definition of limited health literacy [3] , we disregard the group of people who are temporarily limited health literate because of for example the shock and emotions of their diagnoses or a family loss. This group might be even larger than the group of people with LHL and could also benefit from the available strategies and tools we found. Finally, our focus was on hospital-based palliative care although we also included primary care based palliative care initiatives for healthcare providers. It is possible that the strategies found for primary care providers can not be (directly) used by providers in hospital-based care. However, most studies were aimed at HCPs in general and only one study specifically mentioned primary care providers [45] . Moreover, we consider adapting the communication strategy or tool to the needs of individual patients by HCPs as more important than the setting in which the care is provided. Finally, we excluded studies about the terminal phase of care, if separate from the palliative phase. In theory, terminal care is different from palliative care but in practice these phases can overlap. Therefore, we did include studies that combined palliative and terminal care, as well as end-of-life care studies.
Recommendations for practice and research
This study showed several available strategies, and to a lesser extent tools, for HCPs. As mentioned before, research into the development and evaluation of (the most) effective strategies and tools for HCPs to support patients with LHL in hospital-based palliative care research is needed. In addition, the effective strategies and tools should be implemented in practice by means of training and education. Learning and embedding new communication strategies is difficult and requires (extensive) training for HCPs.
The included studies also mentioned several recommendations or priorities for (future) practice and research. For example, Ache and colleagues [46] pointed to the necessity to revise or develop appropriate written low-literate patient education materials. Rawlings and Tieman [44] point out that to recognize and acknowledge that 'there are large numbers of patients who do not read well or struggle to understand health information' is vital. Chou and colleague [19] also stressed the importance of increasing access to and utilization of palliative care, for example by increasing the use of patient navigators or using patient narratives or 'role-model stories'. In addition, emerging technologies and media (e.g. automated reminders, computerized agents, social media platforms) with user-centred design for future research and practice should be considered [19] . This also entails that researchers need to find out the specific features of technology-mediated innovations that patients and their families find useful and engaging [19] . Fage-Butler and Jensen [47] also mention the importance to ask patients and their caregivers for their perspectives, to meet their needs concerning written communication materials [47] . Finally, Chou et al. [19] recommend that researchers move beyond the cancer care setting, since most palliative research to date focus on cancer patients, including those with LHL. Indicating that providers and systems need to focus on individual patients and families rather than on a disease.
